The oxazoline ring in 4-arylazo-2-aryl-2-oxazolin-5-ones (1) is converted to triazolylcarbonyl amino acids 2, 4 and 6 by the nucleophiles glycine, anthranilic and p-aminobenzoic acids, respectively. The arylidene derivatives 3 of 2-triazolyl-2-oxazolin-5-one were obtained. Triazolylbenzoxazinones 5, were obtained by the ring closure of the amino acid 4.
With the increasing interest in the chemistry of acylglycines as a precursor of the highly important oxazolinones [1] [2] [3] [4] [5] [6] [7] [8] , little attention has been paid to triazolylcarbonylglycines.
The triazolylcarbonylglycines 2 were prepared by the nucleophilic cleavage of 4-arylazo-2-aryl-2-oxazolin-5-ones (la-d) with glycine in acetic acid solution, to afford the colourless N-(l,5-diaryl-l H-
1.2.4-triazolyl-3-carbonyl)glycines (2a-d).
The structure of 2 a-d was assigned from both analytical and infrared data. The N-triazolylcarbonylglycines (2a-d) were readily converted into 4-arylidene-2-(1.5-diaryl-l H-1.2.4-tiiazol-3-yl)-2-oxazolin-5-ones (3a-h) upon warming with the appropriate aromatic aldehyde in the presence of acetic anhydride and anhydrous sodium acetate. The analytical and spectral data of compound 3 is in agreement with the proposed structure.
The rearrangement of 1 to 2 by the action of glycine prompted us to investigate the behaviour of 1 towards other amino acids, namely, anthranilic and p-aminobenzoic acids. Thus, when the highly coloured arylhydrazono-oxazolones (la-d), were refluxed with anthranilic acid in acetic acid, rearrangement took place with the formation of the colourless N-(1,5-diaryl-1H-1,2,4-triazolyl-3-carbonyl) anthranilic acids (4a-d). Authentic sample of 4 a was obtained by acylating anthranilic acid with l-o-chlorophenyl-5-phenyl-l H-l,2,4-triazolyl-3-carbonyl chloride in the presence of sodium hydroxide. The IR spectrum of 4a shows absorption characteristic for amide I band and for carboxylic group.
4 a-d was successfully cyclised upon refluxing with acetic anhydride to give 2-triazolyl-4H-3,lbenzoxazine-4-one derivatives (5a-d), respectively. The IR spectra of 5 a-d show absorption for vc=o at 1750 cm -1 and for I>C=N at 1630 cm -1 . Analogous rearrangement of l(Ar=Ar = C6Hs) to the corresponding 2 and 4 has been reported [3] .
Treatment of la-d with p-aminobenzoic acid, also effected rearrangement of the 2-oxazolin-5-one ring to afford the corresponding N-(l,5-diaryl-lH-1,2,4-triazolyl -3 -carbonyl) -p -amino benzoic acids (6 a-d).
The oxazolinone ring has been shown to be readily cleaved by the action of arylmagnesium halides. Thus, the 4-arylidene and the 4-arylazo derivatives of 2-aryl-2-oxazolin-5-ones suffer cleavage to give l,l-diaryl-2-benzoylaminocinnamyl alcohols [9] [10] [11] [12] [13] and l,2,4-triazole-3-diphenylmethyl carbinols [14] , respectively. On the other hand, treatment of the 4-arylidene derivatives with alkyl magnesium halides effects only 1,2-addition of the Grignard's reagent on the exocyclic double bond of the oxazolinone ring system [10, 15] . This change in behaviour prompted us to investigate the behaviour of extended conjugation at the 4-position of the 2-oxazolin-5-one ring on the course of Grignard reaction. When the 4-cinnamylidene-2-aryl-2-oxazolin-5-ones (7 a-c) were treated with phenylmagnesium bromide, addition of two molecules of the reagent to the lactone system took place with the formation of the carbinols 8 a-c. The structure of the Grignard products 8 a-c was inferred from their correct analytical data, the isolation of benzophenone upon chromic acid oxidation of each of 8 a-c, and the exhibition of their IR spectra of absorption characteristic for -OH, -NH and amide I band.
When the Grignard products 8 a-c were refluxed with alcoholic potassium hydroxide solution, 4-cinnamylidene-2-aryl-5,5-diphenyl-2-oxazolines (9 a-c) were formed. On the other hand, warming 8 a-c with acetic hydrochloric acid mixture led to the formation of 2-acylamino-l,l-diarylbenzotropilidenes (10a-c). Cyclisation of 8 to either 9 or 10 depends on whether a nucleophilic anion (A) or an electrophilic carbonium ion (B) is formed as an intermediate in the reaction. 
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The IR spectra of 9 a-c revealed no absorption characteristic for -OH, -NH or for C=0 groups. The IR spectra of 10 a-c showed absorption for -NH and for amide I band absorption. In confirmation of structure 10 is the oxidation of 10 a with mercuric sulphate and sulphuric acid to give phthalic anhydride. Also, o-chlorobenzoic acid was isolated upon hydrolysis of 10a with sulphuric acid. In favoui of structure 10 is the analogous cyclodehydration of arylsubstituted tertiary carbinols into substituted indenes by the action of acetic hydrochloric acid mixture [16] [17] [18] .
Experimental
Melting points are uncorrected. IR spectra were obtained as a KBr disc with a Pye-Unicam SP 1100 spectrophotometer. UV spectra were measured in EtOH on a Pye-Unicam SP 8000 spectrophotometer.
N-(1,5-Diaryl-l H-1,2,4-triazolyl-3-carbonyl) amino acids 2a-d, 4a-d and 6a-d
General procedure: A suspension of each of la-d (2.5 g) and either glycine, anthranilic, or p-aminobenzoic acid (1.5 g) in glacial acetic acid (20 ml) was refluxed for 2 h and then poured into cold water. The crystals that separated were filtered off and recrystallised from ethanol as colourless crystals. The amino acids 2a-d, 4a-d and 6a-d are listed in Table I. IR spectrum of 2 a as an example of the N-(triazolyl-3-carbonyl) glycines 2a-d show absorption at vc=o 1670 cm -1 , vc=o 1740 cm -1 (carboxyl), I>OH 2580-2900 cm -1 (carboxyl OH) and at van 3280 cm- 1 .
IR spectrum of 4 a as an example of the N-(triazolyl-3-carbonyl) anthranilic acids 4a-d show absorption at VNH 3200 cm-1 , VOH 2400-2900 cm" 1 (OH dimer) and a broad band at 1680-1725 cm -1 for v c=o.
IR spectrum of 6 a as an example of the N-(triazolyl-3-carbonyl) p-aminobenzoic acids 6a-d show absorption at vc=o 1650 cm -1 , vc=o 1720 cm -1 (carboxyl), VOH 2800-3050 cm -1 for carboxyl group and at VNH 3180 cm -1 .
4-Arylidene-2-( 1,5-diaryl-l H-l,2,4-triazol-3-yl )-2-oxazolin-5-ones (3a-h)
General procedure: A mixture of each of 2a-d (2.0 g), either benzaldehyde or anisaldehyde (1.0 g), acetic anhydride (5 ml) and sodium acetate (0.5 g) was warmed into solution. Heating was then continued on a boiling water-bath for lh, cooled, then poured over water. The yellow solid product was filtered off and crystallised from ethanol. The arylidene derivatives 3a-h are listed in Table II. IR spectrum of 3 a as an example of the 4-benzylidene derivatives 3a-d show absorption at vc=o 5-Diaryl-lH-l,2,4-triazol-3-yl)-4H-3,lbenzoxazin-4-ones (5a-d) A suspension of each of 4a-d (2.0 g) in acetic anhydride (30 ml) was refluxed for 4 h, left overnight then poured into water (100 ml). The crystals that separated were filtered off and crystallised from ethanol. Compounds 5a-d are listed in Table II. IR spectrum of 5 a as an example of 5a-d show absorption at vc=o 1750 cm -1 and vc=n 1640 cm -1 .
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Reaction of 4-cinnamylidene-2-aryl-2-oxazolin-5-ones (7 a-c) with phenylmagnesium bromide to afford the carbinols 8 a-c
To a Grignard solution (prepared from 1.0 g of magnesium and 9.0 g of bromobenzene in 100 ml dry ether) was added to a suspension of 2.0 g of each of the cinnamylidene derivative of the 2-aryl-2-oxazolin-5-ones (7 a-c) in 100 ml of dry ether. The reaction mixture was refluxed for 30 min, left overnight at room temperature, and then decomposed with saturated aqueous ammonium chloride solution. The resulting solid was filtered off, washed with water and crystallised from ethanol. 
Action of chromic acid on 8 a-c
A suspension of each of 8 a-c (1.0 g) and chromic acid (1.0 g) in glacial acetic acid (30 ml) was heated on a boiling water-bath for 3h, then poured into icecooled water and extracted with ether. The oily residue, obtained upon evaporation of the ether layer, was treated with 2,4-dinitrophenylhydrazine. The resulting solid proved (m.p. and mixed m.p.) to be benzophenone 2,4-dinitrophenylhydrazone.
4-Cinnamylidene-5,5-diphenyl-2-aryl-2-oxazolines (9 a-c)
A suspension of each of 8 a-c (1.0 g) in 10 ml of ethanolic potassium hydroxide (10%) was refluxed for 30 min. The crystals, that separeted upon cooling the reaction mixture, were filtered off and recrystallised from ethanol. Compounds 9 a-c are all yellow coloured compounds and are listed in Table III .
2-Acylamino-1,1-diphenylbenzotropilidenes
(10 a-c)
To a suspension of each of 8 a-c (1.0 g) in acetic acid (20 ml), 10 ml hydrochloric acid were added. The reaction mixture was warmed on a water-bath for 10 min and left at room temperature to cool. The crystals that separeted, were filtered off, washed with water and recrystallised from ethanol. Compounds lOa-c are all yellow in colour and listed in Table III . IR spectrum of 10 a as an example of 10 a-c shows absorption at vc=o 1680 cm -1 and VNH 3220 cm -1 .
Oxidation of 10 a to phthalic anhydride
A mixture of 10a (0.5 g), mercuric sulphate (0.3 g) and concentrated sulphuric acid (4 ml) was placed in a 25 ml flask fitted with distilling head and a short air condenser. The mixture was then heated in a metal bath for 10 min at 250 °C (bath temperature), then for 50 min at 300 °C. The colourless crystals, that collected in the air condenser, were scratched and resublimed to give phthalic anhydride (m.p. and mixed m.p. and positive fluorescene test).
